To explore the variation of the light-regulated genes during complementary chromatic acclimation (CCA), we determined the complete genome sequence of the cyanobacterium Geminocystis sp. strain NIES-3708. Within the light-regulated operon for CCA, we found genes for phycoerythrin but not phycocyanin, suggesting that this cyanobacterium modulates phycoerythrin composition only (type II CCA).
ertain cyanobacterial species modulate the composition of their light-harvesting antennae, phycoerythrin and phycocyanin, in response to green and red light, a phenomenon termed complementary chromatic acclimation (CCA) (1, 2) . Recent studies have shown that a cyanbacteriochrome-type photoreceptor (3, 4) , CcaS or RcaE, perceives green and red light and regulates the expression of these antenna genes (5) (6) (7) (8) . Interestingly, the antenna gene sets that are regulated by CcaS or RcaE are different among the analyzed cyanobacterial species Synechocystis sp. PCC 6803, Nostoc punctiforme ATCC 29133, and Fremyella diplosiphon.
To explore the variation in the light-regulated genes during CCA, we performed whole-genome sequencing of another CCAcapable cyanobacterium, Geminocystis sp. strain NIES-3708, which was isolated from a Japanese freshwater stream. We used the GS FLXϩ (Roche) and MiSeq (Illumina) systems for sequencing. For GS FLXϩ, a shotgun library and an 8-kb paired-end library were prepared using a GS FLXϩ library preparation kit (Roche) and GS FLX paired-end kit (Roche), respectively. The libraries were sequenced on the GS FLXϩ instrument, yielding 309,976 shotgun reads and 222,244 paired-end reads. For MiSeq, an 800-bp paired-end library and an 8-kbp mate-pair library were prepared using the TruSeq DNA PCR-free sample preparation kit (Illumina) and Nextera mate-pair sample preparation kit (Illumina), respectively. The libraries were sequenced on the MiSeq instrument with the MiSeq reagent kit version 2 (500 cycles; Illumina), which yielded 668,946 paired-end reads and 539,927 matepair reads. The MiSeq reads were filtered using ShortReadManager (9), based on a 17-mer frequency. The FLXϩ and MiSeq reads were then assembled using Newbler version 2.8 (Roche).
The sequence gaps between the contigs were determined in silico using GenoFinisher and AceFileViewer (9) .
The complete genome sequence of Geminocystis sp. NIES-3708 comprises one chromosome of 3,883,409 bp and five plasmids of 60,790, 57,874, 17,905, 16,994, and 5,106 bp. The GϩC content of the genome was calculated to be 32.3%. A total of 3,641 proteincoding genes, 6 rRNA genes, and 45 tRNA genes were predicted using Rapid Annotations using Subsystems Technology (RAST) (10) . We identified the genes of cyanobacteriochrome CcaS and cognate transcriptional regulator CcaR for CCA (5, 6) . The lightregulated gene operon is composed of the linker (CpeC) and the regulator (CpeR) of phycoerythrin but not the hydrophobic linker of phycocyanin (CpcL) (11) . This suggests that Geminocystis sp. NIES-3708 modulates phycoerythrin content only, which classifies it as an organism performing type II CCA (12) . These data will bring insights into the molecular basis and evolution of CCA among cyanobacteria.
Nucleotide sequence accession numbers. The complete genome sequence of Geminocystis sp. NIES-3708 has been deposited in the DNA Data Bank of Japan under the accession numbers AP014815 through AP014820.
